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| DirectFB Introduction

Nuvoton provides DirectFB, a 2D graphics engine that can offload CPU usage and
improve application performance.

The amount of CPU usage saved depends on the content of the applications being
run

Test item CPU loading
QT with DirectFB and 2D 41%
QT with DirectFB without 2D 86%
QT without DirectFB and 2D 78%

GC520L (2D graphic engine) shared library is located at /usr/lib/directfb-1.7-
7/gfxdrivers/libdirectfb_gal.so

Remove libdirectfb _gal.so and run the demo will use DirectFB without 2D Engine
DirectFB can be configured by creating directfbrc configuration file at /etc
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| Build Toolchain from Yocto

. First, you need to build ma35d1 toolchain from Yocto.
. Create a toolchain installer. If you have already created one, do not execute the command
again.

S bitbake nvt-image-qt5 -c populate_sdk
. After build toolchain SDK, it will locate at /tmp-glibc/deploy/sdk
. Use host OS Ubuntu to install it to the default path

S ./oecore-x86_64-aarch64-toolchain-5.5-dunfell.sh

B S sudo . foecore-x86_64-aarch64-toolchain-5.5-dunfell.sh
[ sudo] password for user:
Muvoton Release Distro SDK installer wversion 5.5-dunfell

Enter target directory for SDK (default: fusrflocalfoecore-x86 64):
You are about to install the SDK to " fusrflocal/oecore-x86_64". Proceed [Y/n]? vy

Extracting SDK

Setting it up...done

SDK has been successfully set up and is ready to be used.

Each time you wish to use the SDK in a new shell session, yvou need to source the environment setup script e.g.
S . Jusrflocal/oecore-x86_64/environment-setup-aarché4-poky-1linux
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| Toolchain from Buildroot

. Buildroot have already installed the toolchain

~/Buildroot/MA35D1_Buildroot/output/host/usr/binS

mount
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| gmake from Buildroot

. Because Buildroot compile gmake in the docker, you need to create a “shared” folder soft link
to meet the path about gmake

S In—s ./ shared

./ shared
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| Download and Install Qt Creator

. Download QT Creator from https://download.qt.io/archive/qt/5.14/5.14.1/ under host Ubuntu
operating environment. Choose qt-opensource-linux-x64-5.14.1.run.
. After downloading, create a folder you prepare to install QT Creator under /home/user

S mkdir /home/user/Qt_Creator
. Go to the path you downloaded and install QT Creator

S chmod 777 gt-opensource-linux-x64-5.14.1.run
S sudo ./gt-opensource-linux-x64-5.14.1.run

. After installed, open QT Creator with the command below

user@ubuntu:~/QT_Creator/Tools/QtCreator/binS ./qtcreator.sh &
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https://download.qt.io/archive/qt/5.14/5.14.1/

| Qt Creator option — Kits

* Create a MA35D1 kits to build the application

Options — Qt Creator x

Filter Kits
‘ Kits = QtVersions Compilers Debuggers Qbs CMake
(] Environment Name Add

] ~ Auto-detected
B Text Editor @ Desktop Ot 5.14.1 GCC 64bit (default) Clone

~ Manual
K. Fokevim BT T | Remove
© Help Make Default
{} C++ Settings Filter...
4 Qt Quick Default Settings Filter...
7 Build & Run Name: MA35D1 fe | (B
Ak Debugger File system name:
/" Designer Device type: Desktop -
@ Python Device: Local PC (default for Des ~ | | Manage...
Onpply || @gcancel

12 Copyight © 2023 Nuvoton Technology Corporation NuDeveloper Ecosystem — Make the engineers’ job easier. NUvVOoOTOoON



| Qt Creator option
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Tools -> Options -> Qt versions need to be match the version you built
o Buildroot: ¥~/MA35D1_Buildroot/output/host/bin/gmake
> Yocto: /usr/local/oecore-x86_64/sysroots/x86_64-pokysdk-linux/usr/bin/gmake

Options — Qt Creator X

Filter Kits
m‘ Kits = QtVersions = Compilers = Debuggers Qbs | CMake
[_] Environment Mame ~ gmake Location

* Auto-detected

B Text Editor © Qt 5.14.1 for Android

/home/user/QT_Creator/5.14.1/android/bin/gmake
e e

¥ Fakevim

{} o+

4 Qt Quick
2 Build &Run
i¥ Debugger
/" Designer
& python

Add...

-‘ Manual |
@ Help MA35D1 Qt 5.14.2 in PATH (System) Jusr/local/oecore-x86_64/sysroots/x86_64-pokysdk-linux/usr/bin/gmake Clean Up
ml ham i ' . ke

Qapply | Ocancel || @ok
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| Qt Creator option — Compilers

* Choose the two toolchains
> Buildroot: ¥~/MA35D1_Buildroot/output/host/usr/bin/aarch64-linux-gcc
> Yocto: /usr/local/oecore-x86_64/sysroots/x86_64-pokysdk-linux/usr/bin/aarch64-poky-linux/aarch64-poky-

linux-g++
Filter Kits
m “ | Kits = QtVersions Compilers | Debuggers Qbs CMake
(L] Environment Name = Add
. v C++
B Text Editor GCC (C++, arm 32bit in fusr/local/arm_linux_4.8/usr/bin)
. GCC (C++, x86 64bit in fusr/bin)
¥ FakeVim . c
GCC (C, x86 64bit in fusr/bin)
@ Help Clang (C, x86 64bit in /home/user/QT_Creator/Tools/QtCreator/libexec/qtcreator/clang/bin) Ramamgll
{} C++ GCC (C, arm 32bit in fusrflocal/arm_linux_4.8/usr/bin) Re-detect
GCC 7 (C, x86 64bit in fusr/bin)
4 Ot Quick GCC (C, arm 32bit in fusr/local/arm_linux_4.8/usr/bin) Auto-detection Settings...
/" Build & Run v Gt
G++ (C++, arm 64bit in fusrflocal/oecore-x86_64/sysroots/x86_64-pokysdk-linux/usr/binfaarch
Nk Debugger = =
~C
/" Designer I GCC (C, arm 64bit in ,fusr_flocaljoecore-xa6_64;‘53;5roots,-"x86_64-pokysdk-linuxfusrjbinjaar:hﬁtll
& python - -
©@Apply | @cancel || QoK

14 Copyight © 2023 Nuvoton Technology Corporation NuDeveloper Ecosystem — Make the engineers’ job easier. NUvVOoOTOoON



| Qt Application Demo Code

* Qt Creator provides many example for users to use

e Choose Animated Tiles

File Edit Build Debug Analyze Tools Window Help

Projects Qt 5.14.1 GCC 64bit

Examples

Tutorials

- | Anil

My

2
I -~

Easing curves

L

InBounce OutBounc

New to Qt?

Learn how to develop your
own applications and
explore Qt Creator.

Animated Tiles Example

Colliding Mice Example

Easing Curves Example

Get Started Now

Qt Quick Demo - Calqglatr

animatedtiles

L QtAccount Sub-Attaq

- Online Community
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Qt Quick Demo - Maroo...

Pad Navigator Example

Move Blocks Example

Tags: and.

Qt Quick Examples - Ani...

y VW

HabernuE

Habemus papam|

Vector Deformation

WebEngine Content Ma...

Wiggly Example

Movie Example

sdf Ikjha yuoiqwe asd
uaysd u iasyd uiy asdf
jha yuoiqwe asd iuaysd
iasyd uiy asdf lkjha
uoiqwe asd iuaysd u

o P TV

-

|

States Example
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Pad Navigator Example

Stickman Example
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| QT Application Demo Code

MA35D1.

* Copy it to the evaluation board

Project: animatedtiles

Deploy: Deploy to Remote Linux Host

Run: animaktedtiles
animatedtiles Kit

I:—l »  Desktop Qt 5.14.1 GCC 64bit

MA35D1

(Il © Type to locate (Ctrl...

_ animatedtil build-
Build es animatedtil
Debug es-Deskt...
Profile
Release

= éi
animatedtil main.moc main.o
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25

4 . )
build-
animatedtil

es-MA3ES...
\_ _J

Makefile
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After building, Qt Creator will create a 'Debug' folder located at the path you chose

h

moc_
predefs.h

There two complier kits can be choose. One can be run directly on a PC, and the other can be run on

C++ éé
qrc_ qrec_
animatedtil animatedtil
es.cpp £5.0
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| Qt and TSLIB Environment Variable

* Before running the Qt application, ensure that the Qt environment variables are properly configured.
If you are using Yocto to build the application, there is no need to manually export the environment
variables as they are already set up in the Yocto build environment.

export QT_QPA_FB_TSLIB="1"

export QT_QPA_FONTDIR="/usr/share/fonts/truetype"
export QT_QPA_PLATFORM="linuxfb"

export TERM="xterm"

export TSLIB_ CONSOLEDEVICE=none

export TSLIB_FBDEVICE=/dev/fb0

export TSLIB_TSDEVICE=/dev/input/event0
export TSLIB_CONFFILE=/etc/ts.conf

export TSLIB_PLUGINDIR=/usr/lib/ts

export TSLIB_CALIBFILE=/etc/pointercal

export LD_LIBRARY_PATH=/lib:/usr/lib:/usr/lib/ts
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| Run Qt Application

* Execute the application with linuxfb

* Yocto:
root@numaker-som-ma35d16a81:~# /usr/share/qt5everywheredemo-1.0/QtDemo

e Buildroot:

root@numaker-som-ma35d16a81:~#
/usr/lib/gt/examples/widgets/animation/animatedtiles/animatedtiles

* Nuvoton provide 2D Graphic Engine with DirectFB
Add —platform directfb to the command upper run the application with directfb
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